Sharp eyespot, caused by the soil-borne fungus Rhizoctonia cerealis Van der Hoeven (teleomorph: Ceratobasidium cereale D. Murray & L.L. Burpee), is a common disease of Graminaceae plants including wheat, barley, oats, and rye. The fungus is prevalent throughout the major wheat growing regions of the world and is sometimes associated with pre-and post-emergence damping off and shoot death of seedlings. However, the symptoms most frequently observed are lesions occurring on stem bases generally restricted to tissue below the second node, having been observed up to a height of 35 cm. Estimates of yield losses due to this disease are generally low (1, 2) . Therefore, improved resistance has not been a priority in plant breeding.
Lesions, similar in appearance to those caused by R. cerealis, were observed in the field in late May on the flag leaf sheaths (Fig. 1 ) of dwarf winter wheat isogenic lines, Mercia Rht3 and Mercia Rht10, sited at Long Ashton, England, but not on the non-dwarf isogenic Mercia rht line growing in the same field. Within two weeks, the pathogen had penetrated to the underlying peduncle tissue (Fig. 2) . In severe cases, "rotting" of the peduncle, and production of mycelium on the internal surface of the flag leaf sheath occurred (Fig. 3) . Peduncle rot caused premature spike senescence (white heads) and reduced grain production severely. On some tillers, mycelium was present on the lower florets of the spike, however no lesions were observed on these tissues. Isolates of fungal mycelium were taken from infected tissues and plated on PDA. Fungal morphology and growth rate conformed to the original description of R. cerealis. To further confirm the causal pathogen, DNA was extracted directly from visibly infected flag leaf sheaths, mycelium on the peduncle, and symptomless flag leaves. The primer set Rc2F/R (3) was used to establish presence of R. cerealis. The primer set amplified a 800 bp product from the leaf sheath sample and the isolated mycelium, indicating the presence of R. cerealis, but no product was amplified for the flag leaf DNA (Fig. 4) . To satisfy Koch's postulate, samples of leaf sheath and peduncle tissue from the two dwarf winter wheat cultivars, obtained from the field, were sectioned into 2-cm portions and surface sterilised and then plated onto both tap water agar and potato dextrose agar (Oxoid). Resulting isolates were used to inoculate glasshouse-grown plants of cultivar Mercia rht and the non-dwarf spring wheat cultivar Axona (at approximate GS 51) on both stem base and flag leaf sheath tissues. Inoculations were done by taking 5-mm agar discs from two-week-old isolates and applying them to the plant tissue surface using parafilm. Plants were maintained in a heated glasshouse (mean temperature approximately 16°C). Discs were removed after 5 days and plants observed regularly for development of symptoms.
Typical symptoms of sharp eyespot infections were observed, at site of infection, on both cultivars at 7 to 10 days post inoculation. Furthermore, at 12 to 15 days post inoculation, symptoms of early "peduncle rot" were observed on plants where inoculation of the flag leaf sheath had resulted in infection. These symptoms became severe, causing white heads, approximately 20 days post inoculation. Mycelium was isolated from the leading edge of developing peduncle lesions and plated on agar as previously described. Identification of colony morphology and hyphal branching was consistent with that of the applied fungal material.
The dwarf wheat used in this study had a height, at maturity, of 35 to 50 cm compared to the conventional cv. Mercia germplasm with a height of 90 to 100 cm. R. cerealis lesions on the flag leaf sheath and peduncle tissues of dwarf wheat occurred in field crops at a height of between 25 to 30 cm above the ground, within the reported height range to which it has been observed on the stem tissues of many cereal crops. Natural infections of the non-dwarf lines were not observed on these tissues, being confined to the stem bases (below first and second nodes) only. However, when these tissues were artificially inoculated in the glasshouse, symptoms were observed as in the isogenic dwarf lines. Therefore, it is likely that infection of the peduncle tissue was a result of the reduced height of the crop rather than a physiological change in host tissue or susceptibility.
Sharp eyespot is assumed to be of little economic importance in the UK (1), and no specific recommendations are made for its control. Whilst both dwarf and non-dwarf lines had a high incidence on infection in the field, white heads were only evident on plants where infection of peduncles was observed. Confinement of white heads to infected plants with lesions on peduncle tissue suggests that damage to this tissue is likely to have a greater affect on plant health and grain formation than on plants where lesions are confined to the base of stems.
There has been a general trend to reduce crop height over the past 30 years. Typically, commercial cultivars now have a height of 65 to 80 cm, with the flag leaf sheath being some 20 cm below that. The observations of peduncle rot in this study suggest that the continued trends of reduction in plant height through breeding or crop husbandry (e.g., application of plant growth regulators), would increase the impact of R. cerealis on wheat production in temperate regions.
